Continuous measurement of the cytoplasmic pH in Lactococcus lactis with a fluorescent pH indicator.
The cytoplasmic pH of Lactococcus lactis was studied with the fluorescent pH indicator 2',7'-bis-(2-carboxyethyl)-5 (and-6)-carboxyfluorescein (BCECF). A novel method was applied for loading bacterial cells with BCECF, which consists of briefly treating a dense cell suspension with acid in the presence of the probe. This results in a pH gradient, which drives accumulation of the probe in the cytoplasm. After neutralization the probe was well retained in cells stored on ice. BCECF-loaded cells were metabolically active, and were able to generate a pH gradient upon energization. The probe leaks out slowly at elevated temperatures. Efflux is stimulated upon energization of the cells, and is most likely catalyzed by an active transport system. It is a first-order process, and the rate constant could be deduced from the decrease of the fluorescence signal in periods of constant intracellular pH. This allowed a correction of the fluorescence signal for efflux of the probe. After calibration the cytoplasmic pH could be calculated from efflux-corrected fluorescence traces.